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Hence, iron oxidebased magnetic nanopowders such as Fe ) are being studied extensively.
-7 )
Iron oxide nanopowders have gained immense attention in the fields of biotechnology and medicine owing to super-paramagnetic characteristics. However, to be used in these fields, iron oxide nanopowders should satisfy the following requirements: uniform shape and size, resistance to aggregation, chemical stability and super-paramagnetism. 8 , 9 ) Various studies are being conducted to meet these requirements and to solve the aggregation problem of iron oxide nanopowders. Research to reduce agglomeration of iron oxide nanopowder used as MRI contrast enhancement. A previous study has reported that the dispersion and magnetic properties of iron oxide nanoparticles can be controlled by controlling their average particle size. Another study has reported that the dispersibility of spherical iron oxide nanoparticles can be improved by coating silica on their surface. There have been reports on the fabrication of polymers with uniformly distributed magnetic iron oxide nanoparticles. In this study, we improved the dispersibility of α-Fe 
Experimental Procedure
The α-Fe O was used as the reaction gas. Inert Ar gas (6N) was purged into the system. In addition, a vertical flow-type reactor was used in our previous work 1 4 ) to efficiently deposit TiO O was used as a reactant gas and Ar was used as a carrier and purge gas. The opening and closing sequences of the air valves were controlled by using a computer. The ALD process consisted of a given number of identical cycles. The TiO 2 film thickness was controlled by varying the number of ALD cycles.
The surface of the α-Fe
nanopowders was characterized by transmission electron microscopy (TEM, JEM-2100/JEOL). In order to confirm the presence of Ti, the resulting film was analyzed by energy dispersive spectroscopy (EDS, Oxford-INCA). Selected area electron diffraction (SAED) pattern analysis was carried out to determine the exact composition M Communicatio of the coated film. In addition, a zeta potential and particle size analyzer (Zeta-PSA, ELSZ/Photal) was used to evaluate the dispersibility of the coated α-Fe nanopowders was determined from the TEM results. It was observed that the thickness of the coated layer increased with an increase in the number of ALD cycles. The TEM images are shown in Fig. 1 . Fig. 1(a) shows the TEM image of the uncoated α-Fe nanoparticles when the deposition was carried out for 200 cycles. In Fig. 1(a) , the brighter part corresponds to the carbon film of the TEM grid used for preparing the TEM samples and the darker part corresponds to the α-Fe
nanoparticles. In Fig. 1(b) , the edge of the α-Fe Figure 2 shows the graph of the thickness of the deposited film (as measured from the TEM image) as function of the number of cycles. From this graph, the deposition rate was found to be ~0.12 Å/cycle.
The results of the EDS analysis of the thin films produced using different number of ALD cycles (0, 50, 100, 150, and 200 cycles) are given in the Table 1 from the EDS results, it was found that the uncoated α-Fe (Fig. 3(a) ) and TiO
nanoparticles obtained after 100 ALD cycles (Fig. 3(b) ). From Fig.  3(a) , the d values were measured to be 2.6952, 2.2937, and 1.8373 Å and corresponded to the (121), (222), and (220) planes of rhombohedral α-Fe 
Zeta potential as a function of the number of ALD cycles
The zeta potential of the TiO
nanopowders obtained after 50 -200 ALD cycles is shown in Fig. 4 . The zeta potential was dependent on the number of ALD cycles and was found to be ranging from sample and the coated sample obtained after 50 cycles deteriorated gradually as the sedimentation duration was increased beyond 6 h. As a result, the dispersion properties of these samples were lost after 3 days. This caused the precipitation and aggregation of the particles. The coated samples obtained after 100 -200 ALD cycles showed good dispersion characteristics. In addition, it was found that the coated samples obtained after 100, 150, and 200 ALD cycles maintained their dispersion characteristics even after a sed- 
